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ISOLATION OF T ISSUE SPECIFIC PEPTIDE LTGATJn.Q 
AND THEIR USE FOP T ARGETING PHARMACEUTICALS TO ORGANS 

5 

This application claims priority of U.S. Serial No. 
08/810,074, filed March 4, 1997, and U.S. provisional 
application No. 60/03 9,509, filed March 4, 1997. 

10 BACKGROUND OF THE INVENTION 

There is a need in the pharmaceutical industry for 
pharmaceutical agents that can be targeted to specific 
organs, and thus provide local drug delivery. 

Advantages of local drug delivery are the lowering of the 
amount of drug needed to achieve therapeutic efficacy and 
the minimizing of undesired side effects. 

Currently, the main approach to tissue specific targeting is 
either to infuse the drug through a catheter or a balloon 
(PTCA) to a site of the vasculature, or through linking of 
a drug to a protein ligand with affinity for a predetermined 
target . 

For example, full-size monoclonal antibodies against 
predetermined cell surface antigens have been generated in 
order to produce cell targeting ligands. However, the 
complexity of isolating a specific antibody and the size of 
such antibody are severe limitations to their use as cell 
targeting ligands. 

The use of a phage peptide display library facilitates an 
alternative means of producing unique ligands for targeting 
to specific, yet unrecognized cell (undetermined) surface 
moieties. Phage libraries have been used to select random 
peptides that bind to isolated pre -determined target 
proteins such as antibodies, hormone receptors, and the 
erythropoietin receptor. 



25 
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Unlike the use of a known ligand, the process of phage 
selection from a random peptide library does not require 
prior knowledge of the target cell or its receptors. This 
5 approach also has the advantage that molecular recognition 
and ligand selection are not dependent on the immunogenicity 
of the candidate target protein, as required in the 
monoclonal antibody approach. 

10 • Pasqualini and Ruoslahti (Nature 380: 364-366, 1996) 
injected phage libraries intravenously into mice and 
subsequently rescued the phage from individual organs. 
Peptides capable of mediating selective localization of 
phage to brain and kidney blood vessels were identified and 
15 were shown to exhibit up to 13 -fold higher sensitivity for. 
these mouse organs. One of the peptides displayed by the 
brain- localized phage was chemically synthesized and shown 
to specifically inhibit the localization of the homologous 
phage into the brain. When coated onto glutaraldehyde fixed 
red blood cells, the peptide caused selective localization 
of intravenously injected red blood cells into the brain of 
the mouse. 

The subject invention discloses the use of phage display 
25 peptide (epitope) libraries to identify peptides useful as 
ligands for targeting drugs, cells or- genes to specific 
human tissue and various human organs, where the specific 
receptor is not predetermined. In addition, some 

experiments were carried out using predetermined targets. 



20 
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The novelty of the subject approach is inter alia the 
application of the peptide library methodology to isolated 
perfused human tissues. 

35 A phage library is included in the organ perfusion fluid, 
and after ex vivo organ perfusion, phages are extracted from 
the human tissue, amplified and the displayed peptide 
sequence is determined. This ex vivo approach is applied to 
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human organs such as placenta, umbilical cord artery and 
vein as well as blood vessels removed during surgery. This 
approach is further applied to diseased tissue removed 
during surgery and to organs such as kidney, heart and liver 
available following transplantation procedures. 

The endothelium which lines the inner surface of blood 
vessels expresses multiple surface proteins and receptors 
for diverse types of ligands. Endothelial cells, derived 
from different tissues or even from veins and arteries of 
the same tissue, have been shown to be phenotypically and 
functionally distinct. The unique distinctive, 

characteristic surface proteins and receptors expressed by 
endothelial cells of the various tissues are exploited to 
discover novel, defined peptide ligands which are 
subsequently linked to drugs or radioactive isotopes for 
targeting to the desired tissue. 

The subject invention provides a parallel approach to obtain 
unique, yet undetermined targets characteristic of lymphatic 
cells derived from different diseases, such as leukemia and 
autoimmune diseases. Since lymphocytes are obtained in 
suspension, biopanning is carried out by mixing a phage 
library with the lymphocyte cell suspension, followed by 
washing with several buffer solutions. Biopanning is 
repeated several times following amplification of selected 
phage population. 

The peptide sequences of the subject invention, specific for 
different human organs and tissue cells are linked to 
various pharmaceutical agents to form drug-peptide 
conjugates and to radioactive isotopes for diagnostic and 
therapeutic purposes. 



10 
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Summary of the Invention 

The subject invention provides novel peptides and the use of 
these peptides in the treatment of various diseases and 
conditions. The novel peptides specifically bind to 
5 undetermined targets (and some determined targets) in 
various organs and in lymphocytes. 

The subject invention provides for compositions comprising 
novel peptides and a pharmaceutical agent linked to the 

10 peptide, wherein the pharmaceutical agent is a polypeptide 
and is linked to the peptide by a peptide linkage. The 
pharmaceutical agent may also be a toxin, an ant i- cancer 
agent, an ant i -angiogenic compound, a cardiovascular agent, 
an agent used in a neurological disorder, a liver disease 

15 agent, a kidney disease agent or a radioisotope. 

The subject invention provides for a method for the 
identification of a peptide comprising incubating a phage 
display peptide library with an isolated organ; washing the 
20 isolated organ to remove unbound phages; eluting bound phage 
from the isolated organ; amplifying the resulting bound 
phage; and determining the displayed peptide sequence of the 
bound phage so as to identify the peptide. 

25 The organ may be an artery, a vein, placenta, tumor tissue, 
kidney, heart, liver, or central nervous system. The organ 
may also be a perfused organ. 

The phage display library may be a 15-mer library or a 6-mer 
3 0 library. 

The elution medium may be a compound selected from acid, 
urea, Octyl, trypsin or tween. 



The subject invention also provides for a . method of 
producing the novel peptides comprising identifying the 
peptide as described above; and synthesizing the peptide by 
joining the amino acids of the peptide in the proper order. 
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The subject invention additionally provides an imaging agent 
which comprises a peptide of the subject invention with an 
imageable marker. Such an imaging agent may be used for 
diagnostic purposes. 

The subject invention further provides a composition 
comprising an effective imaging amount of an imaging agent 
of the invention and a physiologically acceptable carrier. 

The subject invention also encompasses a composition 
comprising an effective imaging amount of an imaging agent 
of the invention, a pharmaceutical agent linked thereto and 
a physiologically acceptable carrier. 



15 The marker may be a radioactive isotope, an element which is 
opaque to X-rays or a paramagnetic ion. 

The radioactive isotope may be indium- 111, technetium- 99, 
iodine-123, iodine-125, iodine-131, krypton-81m, xenon-33 or 
20 gallium-67. 

The subject invention also provides for a method for imaging 
an organ comprising contacting the organ to be imaged with 
an imaging agent under conditions such that the imaging 
25 agent binds to the organ; imaging bound imaging agent; and 
thereby imaging the organ. 

The subject invention also provides for a method of treating 
an organ in vivo comprising contacting the organ to be 
3 0 treated with a composition under conditions such that the 
composition binds to the organ; and thereby treating the 
organ . 
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Brief Descr iption of the Figure 

Figure 1: Organ distribu tion of selected p hag^a 

Clone KSC#3 (KSCR3#3) is a phage clone that was enriched on 

Kaposi Sarcoma cells after three rounds of biopanning in 

culture. Clone R4B*#i (TUV-R4B*#l) is a phage clone that was 

enriched on umbilical vein and artery. Clone #P13 (R6P#13) 

is a sporadic non-enriched phage clone as a negative 

control. The in vivo binding of these three clones to tumor 

tissue and brain tissue was compared. 



10 



Detailed Description of the Invention 

Phage display is a technique in which a peptide, antibody or 
protein is expressed on the surface of a bacteriophage, 
while the DNA encoding the displayed protein resides within 

15 the phage virion. A phage display peptide library (also 
termed phage peptide library or phage display library or 
phage library or peptide library) is constructed wherein the 
virions display a wide range of protein residues of specific 
lengths. This technology, known to one skilled in the art, 

20 is more specifically described in the following 
publications: Smith (1985) Science 228: 1315, Scott et al. 
(1990), Science 249: 386-390, Cwirla et al. (1990), P.N.A.S. 
87: 6378-6382; Devlin et al . (1990), Science 249: 404-406, 
U.S. Patent Nos 5,427,908, 5,432,018, 5,223,409 and 

25 5,403,484. 

Biopanning is a procedure comprising many steps, one of 
which is selection; biopanning is carried out by incubating 
phages displaying protein ligand variants (a phage display 

30 library) with a target, washing away unbound phage and 
specifically eluting the bound phage. The eluted phage is 
amplified and taken through additional cycles of binding and 
amplification which enrich the pool of eluted specific 
sequences in favor of the best binding peptide bearing 

35 phages. After several rounds, individual phages are 
characterized, and the sequence of the peptides displayed is 
determined by sequencing of the corresponding DNA of the 
phage virion. A peptide obtained in this manner may be 
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called a "lead -compound" . 
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One way of obtaining a peptide with a higher affinity 
relative to a lead-compound is to construct an extension 
phage display peptide library based on a core amino acid 
sequence of the lead- compound. In such an extension 
library, random amino acids are added to each side of the 
core sequence. 



An additional way to obtain a peptide with a higher affinity 
relative to a lead-compound is the construction of a 
phagemid display mutagenesis library. In such a library, 
oligonucleotides are synthesized so that each amino acid of 
the core sequence is independently substituted by any other 
15 amino acid. 

The subject invention provides a polypeptide which comprises 
a peptide of the subject invention which corresponds to a 
peptide displayed on a phage virion and wherein both the 
polypeptide and the peptide have the same biological 
activity. 



In one embodiment, a peptide of the invention preferably has 
less than 50 amino acids but more than 5 amino acids. 

In another embodiment, a peptide of the subject invention 
comprises 6-15 amino acids. 

In another embodiment, to a peptide of the subject 
invention, 20-30 amino acids are added either to the C- 
terminus or the N- terminus of the peptide while the peptide 
maintains its biological activity. 

In another embodiment of the subject invention, several 
35 amino acids are added either to the C-terminus or the N- 
terminus or to both termini of the peptide while maintaining 
the biological activity of the peptide. In this embodiment, 
1-5 amino acids are preferably added to each terminus. 
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In an additional embodiment, a Fv fragment of a human 
antibody of about 100 amino acids is displayed on the N- 
terminus of pill of M13 bacteriophage. In this embodiment, 
the peptide of the subject invention is about 100 amino 
acids . 

Cancer tissue as used herein may be obtained from any form 
of cancer such as carcinoma, sarcoma, leukemia, adenoma, 
lymphoma, myeloma, blastoma, seminoma or melanoma. 



Diseased tissue as used herein may be obtained from any 
diseased organ such as liver, kidney, lung, heart, ovary, 
colon and so forth. The organ may be diseased as a result 
of an autoimmune disorder. The organ may be diseased as a 
15 result of any other disease, such as cardiovascular disease 
or cancer. 

A neurologic disorder as used herein encompasses any 
neurologic disorder as defined and described in "The Merck 
20 Manual" , sixteenth edition (1992). For example, muscular 
dystrophy, myasthenia gravis, multiple sclerosis, 
Alzheimer's disease, neuropathy, Parkinson's disease and 
amyotrophic lateral sclerosis (Lou Gehrig's disease) are 
neurologic disorders. 

25 

A vein as used herein may originate from any tissue. An 
example of a vein is safenal vein or femoral vein. 

An artery as used herein may originate from any tissue, e.g. 
30 radial artery, coronary artery, mammary artery and so forth. 

A peptide of the subject invention may be administered to a 
patient, alone, radiolabeled, linked to a pharmaceutical 
agent (drug), or in the form of a peptidomimetic . 



The mode of administration of a peptide of the subject 
invention is intravenous, intramuscular, subcutaneous, 
topical, intratracheal, intrathecal, intraperitoneal, 
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rectal, vaginal or intrapleural. 

The pharmaceutical agent may inter alia be a radioactive 
label (radio- isotope) . 

5 

If the peptide or the peptide-drug combination is 
administered orally, it is administered in the form of a 
tablet, a pill or a capsule. 

10 The compositions comprising the peptides produced in. 
accordance with the invention may comprise conventional 
pharmaceutical^ acceptable diluents or carriers. Tablets, 
pills and capsules may include conventional excipients such 
as lactose, starch and magnesium stearate. Suppositories 

15 may include excipients such as waxes and glycerol. 
Injectable solutions comprise sterile pyrogen- free media 
such as saline and may include buffering agents, stabilizing 
agents or preservatives. Conventional enteric coatings may 
also be used. 

20 

Compositions for topical administration may be in the form 
of creams, ointments, lotions, solutions or gels. 

The mode of administration of the peptide or drug-peptide 
25 linkage is a solid dosage form, a liquid dosage form, or a 
sustained-release formulation. 

The subject invention provides peptides comprising amino 
acids having the following sequences : 

30 

Gly Arg Gin His Phe Phe Leu Ala Glu Gly Arg Ser Phe Tyr Phe; 
Ser His Val Pro Pro He Phe Asn Asp Val Tyr Trp He Ala Phe; 
35 Val Pro Pro He Phe Asn Asp Val Tyr Trp He Ala Phe; 



His Thr Phe Phe Leu Pro Gly Cys Ala Gly His Cys He Asp Ala; 
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A peptide of claim 1 comprising amino acids having 
the sequence Val Ser Asp Arg Arg Gin Asn Val 

A peptide according to claim 58 having the amino 
acid sequence Val Ser Asp Arg Arg Gin Asn Val 

A peptide of claim 1 comprising amino acids having 
the sequence Ser Lys Ser Pro 

A peptide according to claim 60 having the amino 
acid sequence Ser Lys Ser Pro 

A peptide of claim 1 comprising amino acids having 
the sequence Gly Thr Leu Asn Gin Cys Gly Arg lie 
Asn 

A peptide according to claim 62 having amino acid 
sequence Gly Thr Leu Asn Gin Cys Gly Arg lie Asn 

A peptide of claim 1 comprising amino acids having 
the sequence Cys Ala Val Glu Ala Ala Gly Pro Val 
Arg Val Leu 

A peptide according to claim 64 having amino acid 
sequence Cys Ala Val Glu Ala Ala Gly Pro Val Arg 
Val Leu 

A peptide of claim 1 comprising amino acids having 
the sequence Ser Gly Ser Leu Gly Arg Ser Leu Glu 

A peptide according to claim 66 having amino acid 
sequence Ser Gly Ser Leu Gly Arg Ser Leu Glu 

A peptide of claim 1 comprising amino acids having 
the sequence Thr Gly Asp Glu 

A peptide according to claim 68 having amino acid 
sequence Thr Gly Asp Glu 
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A peptide of claim 1 comprising amino acids having 
the sequence Phe Lys Ala Ser Arg His Ser 

A peptide according to claim 70 having amino acid 
sequence Phe Lys Ala Ser Arg His Ser 

A peptide of claim 1 comprising amino acids having 
the sequence He His Met Arg Ala 

A peptide according to claim 72 having amino acid 
sequence He His Met Arg Ala 

A peptide of claim 1 comprising amino acids having 
the sequence Lys Asn Ala Asn 

A peptide according to claim 74 having amino acid 
sequence Lys Asn Ala Asn 

A peptide of claim 1 comprising amino acids having 
the sequence Met Arg Ala Pro Val He 

A peptide according to claim 76 having amino acid 
sequence Met Arg Ala Pro Val He 

A peptide of claim 1 comprising amino acids having 
the sequence Gly He Lys Gly Leu Asp Glu 

A peptide according to claim 78 having amino acid 
sequence Gly He Lys Gly Leu Asp Glu 

A peptide of claim 1 comprising amino acids having 
the sequence Cys Lys Trp Glu Lys Arg 

A peptide according to claim 80 having amino acid 
sequence Cys Lys Trp Glu Lys Arg 

A peptide of claim 1 comprising amino acids having 
the sequence Ala Arg Leu Ser Pro Thr Met Val His 
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Pro Asn Gly Ala Gin Pro 
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83. A peptide according to claim 82 having amino acid 

sequence Ala Arg Leu Ser Pro Thr Met Val His Pro 
5 Asn Gly Ala Gin Pro 

84 . A peptide of claim 1 comprising amino acids having 

the sequence Ala Leu Gly Gly Phe Arg Pro Phe Trp 
Ser Tyr Gly Gly Leu Ser 

10 

85. A peptide according to claim 84 having amino acid 

sequence Ala Leu Gly Gly Phe Arg Pro Phe Trp Ser 
Tyr Gly Gly Leu Ser 

15 86 • A peptide of claim 1 comprising amino acids having 

the sequence Met Gly Ala Asp Asp Ala Pro His Tyr 
Trp His Pro Val Trp Thr 



20 



87. A peptide according to claim 86 having amino acid 

sequence Met Gly Ala Asp Asp Ala Pro His Tyr Trp 
His Pro Val Trp Thr 



88. A peptide of claim 1 comprising amino acids having 
the sequence Cys Thr Arg Leu Gly Ala Ala Ala Gly 

25 Arg Cys Asp Val Gly Leu 

89. A peptide according to claim 88 having amino acid 
sequence Cys Thr Arg Leu Gly Ala Ala Ala Gly Arg 
Cys Asp Val Gly Leu 

30 

90. A peptide of claim 1 comprising amino acids having 
the sequence Arg Leu Phe Met Leu Gly 

91. A peptide according to claim 90 having amino acid 
35 sequence Arg Leu Phe Met Leu Gly 



92. 



A peptide of claim 1 comprising amino acids having 
the sequence Pro He Trp His Gly Asp Ser Gly Val 
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Tyr Ser Ser Phe Phe Pro 

A peptide according to claim 92 having amino acid 
sequence Pro He Trp His Gly Asp Ser Gly Val Tyr 
Ser Ser Phe Phe Pro 

A peptide of claim 1 comprising amino acids having 
the sequence Arg Asn Thr Leu Pro His Phe Ser Phe 
Gly Pro Arg Leu Tyr Arg 

A peptide according to claim 94 having amino acid 
sequence Arg Asn Thr Leu Pro His Phe Ser Phe Gly 
Pro Arg Leu Tyr Arg 

A peptide of claim 1 comprising amino acids having 
the sequence Gly Leu Ser Asp Gly pro Tyr Tyr Ser 
Phe Ser Leu Phe Arg Phe 

A peptide according to claim 96 having amino acid 
sequence Gly Leu Ser Asp Gly pro Tyr Tyr Ser Phe 
Ser Leu Phe Arg Phe 

A peptide of claim 1 comprising amino acids having 
the sequence Gly Gly Ala Ala Gly Gly Tyr Leu Arg 
Val Phe Ala Gly Val Arg 

A peptide according to claim 98 having amino acid 
sequence Gly Gly Ala Ala Gly Gly Tyr Leu Arg Val 
Phe Ala Gly Val Arg 

A peptide of claim 1 comprising amino acids having • 
the sequence Gly Tyr Asp Cys Trp Asp Cys Pro Phe 
Ser Phe Arg Gly Ser Val 

A peptide according to claim 100 having amino acid 
sequence Gly Tyr Asp Cys Trp Asp Cys Pro Phe Ser 
Phe Arg Gly Ser Val 
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A peptide of claim 1 comprising amino acids having 
the sequence Ser Asn Leu Asn Arg Phe Val Phe Ala 
Phe Trp Asp Gly Pro Ala 

A peptide according to claim 102 having amino acid 
sequence Ser Asn Leu Asn Arg Phe Val Phe Ala Phe 
Trp Asp Gly Pro Ala 

A peptide of claim 1 comprising amino acids having 
the sequence Leu His Gly Phe Ala Ser His Lys Asp 
Gly Pro Leu lie Pro Ala 

A peptide according to claim 104 having amino acid 
sequence Leu His Gly Phe Ala Ser His Lys Asp Gly 
Pro Leu lie Pro Ala 

A peptide of claim 1 comprising amino acids having 
the sequence Leu Val Phe Val Lys Asn His Pro Leu 
Val Pro Phe Gly Ser Pro 

A peptide according to claim 106 having amino acid 
sequence Leu Val Phe Val Lys Asn His Pro Leu Val 
Pro Phe Gly Ser Pro 

A peptide of claim 1 comprising amino acids having 
the sequence Ser Lys Arg Ala Asn Gly Phe Arg Gly Val 
Ser 

A peptide according to claim 108 having amino acid 
sequence Ser Lys Arg Ala Asn Gly Phe Arg Gly Val 
Ser 

A peptide of claim 1 comprising amino acids having 
the sequence lie Lys His Tyr Gly Arg Lys Arg Asn 

A peptide according to claim 110 having amino acid 
sequence lie Lys His Tyr Gly Arg Lys Arg Asn 
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A peptide of claim 1 comprising amino acids having 
the sequence Val Lys Lys Phe Lys Gly Gly Gin Arg 
Val 



5 113. A peptide according to claim 110 having amino acid 
sequence Val Lys Lys Phe Lys Gly Gly Gin Arg Val 

114. A composition comprising a peptide according to any 
of claims 2 to 113 and a pharmaceutical agent 

10 linked thereto. 

115. A composition according to claim 114 wherein the 
pharmaceutical agent is a polypeptide and is linked 
to the peptide by a peptide linkage. 

15 

116. A composition according to claim 114 wherein the 
pharmaceutical agent is a toxin, an anti-cancer 
agent, an ant i- angiogenic compound, a 
cardiovascular agent, an agent used in a 

20 neurological disorder, a liver disease agent, a 

kidney disease agent or a radioisotope. 

117. A composition according to claim 114 wherein the 
pharmaceutical agent is a recombinant protein. 

25 

118. A composition comprising a peptide according to any 
of claims 2 to 113 and a pharmaceutically 
acceptable carrier, 

.30 119. A composition according to claim 114 which 

additionally comprises a pharmaceutically 
acceptable carrier. 

120. A chimeric polypeptide comprising a first peptide 
35 and a second peptide wherein the first peptide is a 

peptide of any of claims 2-113. 



121. 



A polypeptide according to claim 120 wherein the 
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second peptide is a toxin, an ant i- cancer agent, an 
ant i- angiogenic compound, a cardiovascular agent, 
an agent used in a neurological disorder, a liver 
disease agent or a kidney disease agent. 

5 

122. A polypeptide according to claim 120 wherein the 
second peptide is a recombinant protein. 

123. A method for the identification of a peptide which 
10 comprises: 

a. incubating a phage display peptide library with an 
isolated organ; 

15 b - washing the isolated organ to remove unbound 

phages; 

c. eluting bound phage from the isolated organ; 

20 d- amplifying the resulting bound phage; and 

e. determining the displayed peptide sequence of the 
bound phage so as to identify the peptide. 

25 124 ■ A method of synthesizing a peptide of any of claims 
2-113 which comprises joining the amino acids of 
the peptide in the proper order. 

125. A method of producing a peptide which comprises: 

30 

a. identifying the peptide by the method of claim 117; 
and 

b. synthesizing the peptide by joining the amino acids 
35 of the peptide in the proper order. 



126. 



A method according to claim 123 wherein the 
isolated organ is a perfused organ. 
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A method according to claim 123 wherein the 
isolated organ is an artery, a vein, placenta, 
tumor tissue, kidney, heart, liver, or central 
nervous system. 

A method according to claim 127 wherein the artery 
is umbilical cord artery, a radial artery, a 
coronary artery or a mammary artery. 

A method according to claim 127 wherein the artery 
is a damaged artery. 

A method according to claim 129 wherein the damaged 
artery is a damaged coronary artery. 

A method according to claim 127 wherein the vein is 
umbilical cord vein, safenal vein or femoral vein. 

A method according to claim 123 wherein the phage 
display peptide library is a 15-mer library. 

A method according to claim 123 wherein the phage 
display peptide library is a 6-mer library. 

A method according to claim 123 wherein the elution 
medium is a compound selected from acid, urea, 
Octyl, trypsin or tween. 

An imaging agent which comprises a peptide of any 
of claims 2-113 labeled with an imageable marker. 

A composition comprising an effective imaging 
amount of the imaging agent of claim 13 5 and a 
physiologically acceptable carrier. 

A composition comprising an effective imaging 
amount of the imaging agent of claim 135, a 
pharmaceutical agent linked thereto and a 
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physiologically acceptable carrier. 

138. An agent according to claim 135 wherein the marker 
is a radioactive isotope, an element which is 

5 opaque to X-rays or a paramagnetic ion. 

139. An agent of claim 138 wherein the marker is a 
radioactive isotope. 

10 140. An agent of claim 139 wherein the radioactive 
isotope is indium-Ill, technetium- 99 , iodine-123, 
iodine-125, iodine-131, krypton-81m, xenon-33 or 
gallium-67 . 

15 141. A method for imaging an organ which comprises: 

(i) contacting the organ to be imaged with an imaging 
agent according to claim 135 under conditions such 
that the imaging agent binds to the organ ; 

20 

(ii) imaging bound imaging agent; and 

(iii) thereby' imaging the organ. 

25 142. A method according to claim 141 wherein the organ 
is an artery, a vein, placenta, tumor tissue, 
kidney, heart or liver. 

143 . A method according to claim 142 wherein the artery 
3 0 is umbilical cord artery, a radial artery, a 

coronary artery or a mammary artery. 

144 . A method according to claim 142 wherein the artery 
is a damaged artery. 



35 



145. A method according to claim 144 wherein the damaged 
artery is a damaged coronary artery. 
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14 6. A method according to claim 142 wherein the vein is 
umbilical cord vein, safenal vein or femoral vein. 

147. A composition according to claim 137 wherein the 
, 5 pharmaceutical agent is a polypeptide and is linked 

to the imaging agent by a peptide linkage. 

148. A composition according to claim 137 wherein the 
pharmaceutical agent is a toxin, an anti -cancer 

10 agent, an anti -angiogenic compound, a 

cardiovascular agent, an agent used in a 
neurological disorder, a liver disease agent or a 
kidney disease agent. 

15 149. A composition according to claim 137 wherein the 
pharmaceutical agent is a recombinant protein. 

150. A method of treating an organ in vivo which 
comprises : 

20 

(i) contacting the organ to be treated with a 
composition according to claim 137 under conditions 
such that the composition binds to the organ; and 

25 (ii) thereby treating the organ. 

151. A method according to claim 150 wherein the organ 
is an artery, a vein, placenta, tumor tissue, 
kidney, heart, liver, or central nervous system. 

30 

152. A method according to claim 151 wherein the artery 
is umbilical cord artery, a radial artery, a 
coronary artery or a mammary artery. 

35 153. A method according to claim 151 wherein the artery 
is a damaged artery. 



154. 



A method according to claim 153 wherein the damaged 
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artery is a damaged coronary artery. 

155 . A method according to claim 151 wherein the vein is 
umbilical cord vein, safenal vein or femoral vein. 
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